221 THE ANALYSIS OF OXIDATIVE STRESS IN THE SYONOVIAL FLUID OF OSTEOARTHRITIS  by Hashimoto, S.
S108 Poster Presentations / Osteoarthritis and Cartilage 19S1 (2011) S53–S236
in the MFC-5 we observed a 13% increased T1rho values (40.2±3.4ms at
baseline and 45.6±6.1ms at 3-month follow up; p =0.035) No signiﬁcant
differences were observed in the medial tibial subcompartment.
Additionally, while average T2 values in the medial compartments were
observed to increase, none reached statistical signiﬁcance.
Conclusions: These preliminary results suggest that meniscectomy
affects the biochemical composition of articular cartilage in the knee in as
quickly as 3-months following partial meniscectomy. Speciﬁcally, in this
cohort, elevated T1rho values in areas of cartilage immediately adjacent
to the site of excision may suggest cartilage that normally interacts with
the excised meniscus is more sensitive to early changes in biochemical
composition. Additionally, while not found to be signiﬁcant, average
increase in T2 values may indicate disruption of the collagen network.
However, more work is necessary to elucidate these relationships with
larger sample sizes and long-term follow up examination.
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PREMATURE OSTEOARTHRITIS IN THE TEMPOROMANDIBULAR JOINT
OF HETEROZYGOUS DISPROPORTIONATE MICROMELIA MICE
J.T. Farrell1, M.L. Ricks1, D.J. Falk1, D.W. Holt1, D.L. Kooyman1,
L.C. Bridgewater1, R.E. Seegmiller2,1. 1Brigham Young Univ., Provo, UT,
USA; 2Roseman Univ. Sch. of Dentistry, South Jordan, UT, USA
Objective: A dominant-negative mutation of the Col2a1 gene has been
reported to cause premature degeneration of knee joint articular cartilage
in disproportionate micromelia (Dmm) mice. In the present study we
analyzed the temporomandibular joint (TMJ) of these mice to provide
an animal model of TMJ osteoarthritis (OA) in humans.
Design: Dmm/+ mice, and age-matched controls, were compared
histologically at 2, 6, 9 and 12 months of age. The craniums were ﬁxed
in 4% paraformaldehyde, processed to parafﬁn sections, stained with
H&E, Safranin O and Fast Green, and analyzed using light microscopy. OA
was assessed using a modiﬁed Mankin score which included; cartilage
degradation, cartilage thickness, and Safranin O staining intensity.
Sections were stained for HtrA1, DDR2, MMP13.
Results: The Dmm/+ TMJ showed ﬁssuring of the articular cartilage as
early as 6 months of age, whereas controls showed intact cartilage at
6 months of age and older. Mutant chondrocytes were clustered leaving
numerous spaces devoid of cells within the matrix. Decreased SO staining
was observed in the interterritorial matrix whereas enhanced staining
was observe in the pericellular matrix in the Dmm/+ mice, especially in
superﬁcial zones.
Conclusions: These results suggest that the TMJ of Dmm heterozygous
mice are subject to early onset OA. The degradation pattern of the
articular cartilage in the TMJ of Dmm mice follows the same three-step
process that has been observed in other studies. The present study shows
the relevance of the Dmm heterozygous mouse as a viable model for the
human condition of TMJ OA.
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MECHANICAL STRESS INCREASED P21CIP1EXPRESSION IN
CHONDROCYTES
S. Hayashi, T. Nishiyama, R. Kuroda, M. Kurosaka. Kobe Univ., Kobe, Japan
Purpose: The cyclin-dependent kinase inhibitor p21Cip1was initially
identiﬁed as a potent inhibitor of cell cycle progression. Recently, p21Cip1
was identiﬁed as not just a CKI, but also an important transcriptional
regulator. p21Cip1 has been shown to regulate the activity of NF-kB,
c-Myc, C/EBP, E2F and STAT3. Olive et al. reported that p21Cip1 activity
was essential for the regulation of cell proliferation and inﬂammation
after arterial injury in local vascular cells. Further, p21Cip1regulated
the expression of SDF-1 and MMP-13. These molecules are believed
to be onset of osteoarthritis (OA) in articular cartilage. In this study,
we analyzed the expression of p21Cip1in OA and normal chondrocytes.
Furthermore, we evaluated the function of p21Cip1in response to stretch
stress.
Methods: The expression of p21, col2, aggrecan, MMPs, ADAMTSs in
OA cartilage and normal cartilage were analyzed by realtime RT-PCR.
Stretch stress was introduced to human normal chondrocytes (NHAC-kn;
cell line derived from human normal chondrocyte) for 24h (0.25Hz) by
using STREX (Osaka Japan). Normal knee chondrocytes were pre-treated
with p38 small interfering RNA (siRNA) before induction of mechanical
stress. The expression levels of p21 were compared between primary OA
and normal hip chondrocytes. Finally, the phosphorylation of STAT 3 or
SDF-1 expression was analyzed after transfection of p21 siRNA.
Results: Expression levels of p21, col2 and aggrecan were increased at
5% stretch stress, but decreased at 10% stress. Expression levels of MMP3,
13 were increased at 5% stress (Figure 1). The expression levels of MMP-
13 were increased by p21 siRNA transfection after 5% stress (Figure ).
However, the expression levels of aggrecan were decreased by p21 siRNA
transfection after 5% stress (Figure 2). The expression levels of p21Cip1
were higher in primary normal chondrocytes than in OA. Phosphorylation
of STAT 3 was up-regulated by down-regulation of p21 expression. SDF-1
expression was up-regulated by down-regulation of p21 expression.
Fig. 1. Stretch stress increased MMP-3 and MMP-13 expression.
Fig. 2. Down regulation of p21 affected Aggrecan and MMP-13 expression
in response to stretch stress.
Conclusions: Olive reported that SDF-1 expression is increased in
p21Cip1 KO mice through STAT3 pathway in vascular cells after arterial
injury in human chondrocytes. Cheng reported SDF-1 increased MMP-
13 expression via STAT3 pathway. Therefore, we thought that down-
regulation of p21 increased MMP-13 expression and decreased aggrecan
expression via SDF-1, STAT 3 pathway. p21Cip1 might be function in
chondrocytes mechanobiology.
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THE ANALYSIS OF OXIDATIVE STRESS IN THE SYONOVIAL FLUID OF
OSTEOARTHRITIS
S. Hashimoto. Hashimoto Clinic, Tokyo, Japan
Purpose: Oxidative stress is concerning with aging and many disease
such as cancer, arteriosclerosis. In the synovial joint, it has important
roles for cartilage degeneration and chondrocyte cell death. We have
analyzed oxidative stress and biological ant-oxidative stress in the
synovial ﬂuid from osteoarthritic knees. Oxidative stress (d-ROM) and
biological anti-oxidative stress potential (BAP) were measured using
FRAS4 (free radical analytical sysytem4, Diacrom, Italy). We have
examined the relationship between d-ROM, BAP and OA stage, it was
also determined the inﬂuence after intra-articular injection of hyaluronan
(HA) and corticosteroid.
Materials and Methods: The samples of synovial ﬂuid were collected
from 30 OA patients and 10 simple syonovitis, which were no
abnormality in X-rays and minimum injury of meniscus by MRI. We
have aspirated synovial ﬂuid from knee joints before and after treatment
by HA and corticosteroid. Oxidative stress and biological anti-oxidative
stress potential in the synovial ﬂuid were measured by FRAS4 (free
radical analytical sysytem4, Diacrom, Italy). The d-ROM test evaluate to
the total oxidant capacity in biological ﬂuids, it is mainly due to hydro
peroxides. The BAP test is assessment of plasma biological antioxidant
potential as iron-reducing activity.
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Results: BAP level was higher in OA synovial ﬂuid than in simple
synovitis, and d-ROM level was slightness lower in OA than control
synovitis, but this differences were not signiﬁcant. BAP and d-ROM levels
were not related with OA grade.
After intra-articular injection of HA, BAP level was signiﬁcantly increased
and d-ROM level was reduced. On the other hand, BAP and d-ROM level
were signiﬁcantly decreased after injection of corticosteroid.
Conclusions: Oxidative stress and anti-oxidative potential in synovial
ﬂuid were not signiﬁcant difference between OA and simple synovitis.
Our results showed that hyaluronan increase the anti-oxidant potential
and decreased oxidative stress, but corticosteroid decreased both
oxidative stress and the anti-oxidative stress potential.
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INHIBITION OF PROSTAGLANDIN E2 BY CELECOXIB DECREASES
GLYCOSAMINOGLYCAN RELEASE, HOWEVER DOES NOT STIMULATE
REPAIR OF OSTEOARTHRITIC CARTILAGE TISSUE
M. Beekhuizen1, A.I. Tsuchida1, A.G. Bot1, D.B. Saris1, W.J. Dhert1,
L.B. Creemers1, G.J. van Osch2. 1UMC Utrecht, Utrecht, Netherlands;
2Erasmus MC, Rotterdam, Netherlands
Purpose: The pro-inﬂammatory lipid mediator prostaglandin E2 (PGE2)
is present in the osteoarthritic joint and is know to play a role
in osteoarthritis (OA). Both stimulated chondrocytes and synovial
ﬁbroblasts are capable of producing PGE2, however, to which extent
osteoarthritic joint tissue is involved in its production and if the PGE2
produced has an effect on cartilage degeneration and regeneration is not
entirely clear. Recently, we set up a coculture model with OA cartilage and
OA synovial tissue that demonstrated to be more representative for OA
than cartilage explant monocultures. To further clarify the role of PGE2
in osteoarthritis, the effect of blocking COX-2 and hence production of
PGE2, on cartilage degeneration and cartilage regeneration was studied
in the coculture model and in a chondrocyte 3D regeneration model,
respectively.
Methods: OA cartilage and OA synovial tissue were cultured alone or in
coculture for 21 days with the addition of celecoxib at 0.1, 1 and 10mM.
Cartilage regeneration in the presence of absence of 1mM celecoxib, was
studied by seeding healthy or osteoarthritic chondrocytes (P2) at high
density on collagen-coated ﬁlters and cultured for 28 days. As outcome
parameters, glycosaminoglycan (GAG) release and content, safranin-O
staining and PGE2 production were determined.
For statistical analysis, univariate analysis of variance was performed. To
correct for inter-donor variability a randomized block design was used.
P values <0.05 were considered signiﬁcant.
Results: Both osteoarthritic cartilage and synovial tissue produced PGE2,
albeit at much higher amounts by synovial tissue. Celecoxib inhibited
PGE2 production (Fig. 1) and at 10mM decreased glycosaminoglycan
(GAG) release in coculture (Fig. 1), however, had no effect on GAG content
in either cartilage monoculture or coculture with OA synovial tissue
(Fig. 1).
During regeneration, OA chondrocytes produced low amounts of PGE2,
which also could be inhibited by celecoxib (Fig 2; P< 0.05). However,
celecoxib had no effect on cartilage regeneration in either the healthy
and osteoarthritic chondrocytes (Fig. 2).
Conclusions: Osteoarthritic cartilage explants, OA chondrocytes and in
particular OA synovial tissue produced PGE2, which could be inhibited
by celecoxib, suggesting COX-2 was the main COX active in the tissue. In
coculture, celecoxib inhibited both PGE2 production and GAG release,
although no effect on GAG content was observed. During cartilage
regeneration, the decrease of the PGE2 production was not accompanied
by an effect on chondrocyte metabolism. This study shows that celecoxib
inhibits PGE2 production in both explant and regeneration culture,
however, its effect on cartilage metabolism is limited.
Fig. 1. PGE2 production, GAG release and GAG content in a coculture
model with OA cartilage and synovial tissue.
Fig. 2. Celecoxib decreases PGE2 production in OA chondrocytes
(*P < 0.05), however without effect on GAG content.
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MILD ELECTRICAL STIMULATION WITH HEAT SHOCK INCREASES
HEAT SHOCK PROTEIN 70 AND PROTEOGLYCAN CORE PROTEIN IN
ARTICULAR CARTILAGE
N. Hiraoka1,2, Y. Arai1, K.A. Takahashi3, R. Terauchi1, A. Inoue1,2,
S. Tsuchida1, H. Inoue1, T. Kubo1. 1Dept. of Orthopaedics, Graduate
Sch. of Med. Sci., Kyoto Prefectural Univ. of Med., kyoto, Japan; 2Dept.
of Orthopaedics, Kyoto First Red Cross Hosp., Kyoto, Japan; 3Dept. of
Rheumatology, Nippon Med. Sch., Tokyo, Japan
Purpose: Heat shock protein 70 (HSP70) inhibits the apoptosis of
chondrocytes and has the protective effect on the cartilage. Meanwhile,
we reported that mild electrical stimulation (MES) increased HSP70
by attenuating proteasomal degradation and that heat shock (HS)
accelerated the translation of HSP70 in articular chondrocytes. The
purpose of this study is to investigate the effect of MES in combination
with heat shock (HS) on HSP70 in articular cartilage.
Methods: Sprague-Dawley rats (8 weeks of age, 200 g) were divided into
4 groups: Control group, MES group, HS group and HS+MES group. Rats
were anesthetized and electrical stimulation was delivered to their left
knee through a pair of 2.5 cm diameter electro-conductive and thermo-
generative rubber electrodes (45°C) for 30 minutes. The electrodes were
connected to a Biometronome (Tsuchiya Gum Co., Ltd., Kumamoto, Japan)
that delivered 12 V (55 pps) of direct current with individual pulse
duration of 0.1ms. For the control group, rats were sham treated as
above for 30 minutes per session but without conducting HS+MES. Eight
hours after the treatment, protein lysates were obtained from cartilage
fragments and subjected to Western blotting for HSP70 and ubiquitinated
proteins (n = 4 each). Total RNA was isolated from the cartilage 24 hours
after the HS+MES treatment. Relative expressions of mRNA for HSP70
and proteoglycan core protein (PG) were examined by real-time PCR
(n =6 each).
Results: After the treatment, we cannot ﬁnd any adverse effect such as
burn injury or gait disorder. Western blotting showed that HS modestly
augmented HSP70. We found a remarkable increase of HSP70 and
ubiquitinated proteins in HS+MES treated rats compared with the other
groups (Figure 1). Real-time PCR analysis proved that MES did not affect
the HSP70 mRNA. Compared to the control group, the HSP70 mRNA
expression increased in the HS group and HS+MES group, and there
was no signiﬁcant difference between these two groups (Figure 2A). The
expression of PG mRNA was signiﬁcantly enhanced in the HS+MES group
(Figure 2B).
Conclusions: In this study, HSP70 and PG mRNA in articular cartilage
signiﬁcantly increased by MES in combination with HS. HSPs constitute
a family of highly conserved proteins which are synthesized in cells
after stress loading including heat stress. HSP70 not only protect
cells from various forms of stress, but also facilitate the recovery
from stress-induced cell injury as molecular chaperones. We have
reported that adenoviral overexpression of HSP70 resulted in promotion
of PG transcription in chondrocytes, protection of chondrocytes from
heat stress, and inhibition of NO-induced apoptosis of chondrocytes.
Moreover, plasmid delivery of HSP70 in rat patellar cartilage decreased
the severity of osteoarthritis-lesions. In the HS+MES group, PG mRNA
could be induced by the HSP70. From the clinical point of view, effective
and less-invasive method of HSP70 induction in articular chondrocyte
could contribute to the treatment of osteoarthritis. MES and HS have
already used as the safety method of HSP70 induction in vivo and
attenuates hepatic ischemia/reperfusion injury. It is reported that MES
induce HSP70 and ubiquitinated proteins via attenuation of proteasomal
degradation. The elevation of HSP70 and ubiquitinated proteins in
articular cartilage could be also due to the attenuation of proteasomal
